We present a fourth catalog of HI sources from the Arecibo Legacy Fast ALFA (ALFALFA) Survey. We report 541 detections over 136 deg 2 , within the region of the sky having 22h < α < 03h and 24
Introduction
First-generation blind HI surveys conducted in recent years (HI Parkes All Sky Survey, HIPASS: Barnes et al. 2001 ; Arecibo Dual-Beam Survey, ADBS: Rosenberg and Schneider 2000) have uncovered populations of HI-rich galaxies. Such surveys have made attempts at measuring the distribution of neutral hydrogen in the local Universe through such statistical measures as the HI mass function (Zwaan et al. 2003; Rosenberg & Schneider 2002 ) and the galaxy-galaxy correlation function (Zwaan et al. 2005 ) of HI-selected objects. However, it is necessary for second-generation surveys to develop a larger sample that covers a cosmologically significant volume and a variety of environments in order to truly probe the statistical nature of this distribution without bias. Furthermore, the first-generation attempts suffer from small sample size, especially for low-mass objects, and low median sample redshifts. The Arecibo Legacy Fast ALFA Survey (ALFALFA), by contrast, with larger bandwidth, superior sensitivity, and high spatial resolution, is expected to make a significant contribution to the local HI census.
ALFALFA is an ongoing project at the Arecibo Observatory 305m telescope, taking advantage of the seven-beam ALFA receiver to conduct a large-scale blind survey of neutral hydrogen in the local Universe. The use of HI as a cosmological probe depends critically upon blind surveys, in order to prevent bias toward highly luminous objects. As a secondgeneration project, ALFALFA proposes to improve upon the results of HIPASS and ADBS and pave the way for large galaxy redshift surveys using the 21cm line. As the first survey of this kind to probe a cosmologically significant volume, approximately 2.7 × 10 7 Mpc 3 , AL-FALFA will provide a complete picture of the distribution of hydrogen in nearby galaxies. Additionally, the large sample size will allow studies of subsamples to investigate environmental influence; by design, ALFALFA will include galaxies from a range of environments, from the Pisces-Perseus foreground void , to medium-density groups like Leo (Stierwalt et al. 2009) , to the turbulent high-density Virgo Cluster Kent et al. 2008 ).
ALFALFA will make neutral hydrogen measurements of > 25, 000 galaxies (Giovanelli et al. 2005) . Tracing the distribution of HI out to z ∼ 0.06, ALFALFA samples have a median redshift of about 7,000 km s −1 , compared to the median redshift of HIPASS at 3,000 km s −1 (Meyer et al. 2004) . Furthermore, ALFALFA probes deeper into the mass distribution, sensitive to neutral hydrogen masses of M HI ∼ 2 × 10 6 M ⊙ out to the distance of the Virgo Cluster, ∼16 Mpc. We expect to detect on the order of hundreds of objects with HI masses less than 10 7.5 M ⊙ , a population of galaxies that has never before been adequately sampled. ALFALFA will thus provide a unique dataset for HI cosmology, including the measurement of the HI mass function (HIMF), especially at the low-mass end, and the correlation function of HI-selected galaxies at z ∼ 0. Additionally, the ALFALFA footprint has significant overlap with galaxy samples from SDSS, 2MASS, and GALEX. Combining an HI survey with these datasets provides a more complete view of the relationship between star formation, environment, and gas. The small beam size and high sensitivity of the Arecibo Telescope, as compared with the Parkes Telescope used for HIPASS, reduces centroiding error, so that HI detections can be matched and cross-catalogs produced with great confidence in order to take full advantage of publicly available datasets at other wavelengths.
When complete, the ALFALFA survey will cover 7000 deg 2 of high galactic latitude sky out to cz ⊙ ∼ 18, 000 km s −1 . This area is divided into two regions: a "spring" sky as viewed from Arecibo, covering 07 h 30 m < R.A. < 16 h 30 m and 0 • < δ < +36
• , and a "fall" sky covering the same region in declination and 22 h 00 m < R.A. < 03 h 00 m . The spring sky includes the Virgo Cluster overdensity Kent et al. 2008) ; here, we report on a 2
• -thick slice of the fall sky, described in §2.
This work is the fourth catalog of ALFALFA sources published since observations commenced in February 2005. Previous catalogs Saintonge et al. 2008; Kent et al. 2008) , and a fifth catalog paper currently submitted to the AJ (Stierwalt et al. 2009) (Meyer et al. 2004; Wong et al. 2006) for an average of ∼ 0.2 sources deg −2 .
The remainder of this paper is organized as follows. In §2, we provide an overview of the ALFALFA data collection methods, including our observing strategy and data reduction processes. A catalog of 541 HI detections at δ = +25
• is presented in §3. In §4, we discuss several objects of note, followed by a discussion of the catalog's statistical properties and a summary of findings in §5. Throughout, a value for the Hubble constant of 70 km s
has been assumed.
Data
The catalog presented here covers 136 deg 2 of contiguous area in a 2
• -wide strip of the ALFALFA sky centered on δ = +25
• . As part of ALFALFA's "fall sky" described in §1, the region stretches from 22
h 00 m to 03 h 00 m in right ascension. This region includes two key features: a portion of the Pisces-Perseus Supercluster (PPS), including the southernmost region of the prominent main ridge of the cluster, and a portion of a void in the foreground of the PPS (first reported in Haynes & Giovanelli (1986) ) around cz 2500 km s −1 .
ALFALFA observations are conducted at the Arecibo telescope, using the 7-pixel ALFA receiver installed in 2004. The observing strategy is minimally invasive, employing a fixedazimuth drift scan mode. As a result of this strategy, many nights of observing time are required to fill in the full declination range. Additionally, because two passes are made over every point in the survey, a given region of sky will typically not be completed until many months after it is first observed. Since this second pass occurs at a different point in the Earth's orbit around the Sun, and Doppler tracking is not employed, this strategy more clearly reveals spurious signals resulting from radio frequency interference (RFI) while confirming true cosmic sources. ALFA's beams are elliptical in shape, resulting in an angular resolution of the survey of 3.3 ′ × 3.8 ′ . For a galaxy at a distance of 10 Mpc, this corresponds to a physical scale of 10 kpc; for a galaxy at the very edge of the ALFALFA volume, at 250 Mpc, this corresponds to a physical scale of 250 kpc. We cover a bandwidth of 100 MHz (-1,600 km s −1 to 18,000 km s −1 ) with a spectral resolution, before spectral smoothing, of 5.5 km s −1 .
Once the data is acquired for a given region, individual 600-second drift scans are combined into three-dimensional data cubes known as "grids." These cubes cover 2.4
• in both R.A. and declination, with 1 ′ sampling, and are designed to overlap so that sources on the edges of grids are easily recoverable. The sources for this catalog were obtained from 38 such grids. Each grid is also broken down into four "subgrids" along the spectral direction, again with substantial overlap. Each of these subgrids covers 1024 channels along the spectral axis, respectively covering the ranges -2,000 to 3,300 km s −1 , 2,500 to 7,900 km s −1 , 7,200 to 12,800 km s −1 , and 12,100 to 17,900 km s −1 . The grids also provide useful information on the positions of continuum sources. By comparing the positions measured by ALFALFA to those given in the NVSS catalog (Condon et al. 1998) , we are able to account for Arecibo's systematic pointing errors. This process results in excellent position reliability for the sources extracted from each grid. The processing undergone by each grid is discussed in detail in Giovanelli et al. (2007) and Saintonge (2007) .
Source detection and extraction uses a combination of automated techniques, which reliably identify a set of possible signals, and individual assessment and measurement of confirmed sources by the authors. Candidate detections are identified using a matchedfiltering protocol with galaxy profile templates built from combinations of Hermite functions (Saintonge 2007) . Each of the resulting candidates is examined individually, and for those selected for inclusion in the final catalog, a set of source parameters is interactively measured. These parameters are presented in §3. Each source is also compared with optical images from DSS2 and cross-correlated with NED and the AGC ("Arecibo General Catalog," a private database of galaxies maintained by M.P.H. and R.G.). Some Sloan Digital Sky Survey coverage is now available for this region, following the seventh data release of SDSS imaging and spectroscopy (DR7). The SDSS data was used to confirm DSS2 optical information in a few ambiguous cases. While most galaxies in this catalog have a high signal-to-noise ratio and can be confidently included on the basis of their HI profile alone, 21 of these sources are labeled as "Code 2" objects (see §3), which have slightly lower S/N (typically 5.0 < S/N < 6.5) but are well-corroborated by previous redshift measurements. Each galaxy is confidently matched with an optical counterpart with only one exception (see §4). These matches are mostly unambiguous, and the positions of the HI centroid and optical center match very well, although the pointing offsets are dependent on S/N. For all detections in the catalog, the median pointing offset between the measured HI coordinates and the assigned optical counterpart, is 18 ′′ with the error reduced to 14 ′′ for detections with S/N > 12. The absolute HI positions themselves are calculated using a fit from continuum maps ; continuum sources detected in ALFALFA are compared to VLA radio continuum sources (NVSS; Condon et al. (1998) ) to correct Arecibo pointings, thus removing this source of systematic error from ALFALFA coordinates. The typical RMS for all sources is ∼ 2.3 mJy.
Our point source mass sensitivity as a function of distance, and related scaling relations, are detailed in Giovanelli et al. (2005) ; for a particular signal-to-noise ratio S/N our mass sensitivity is:
where F c is the integrated flux density in Jy km s −1 , W 50 is the velocity width of the line profile at the 50% level, w smo is a smoothing width (either W 50/20 for W 50 < 400 km s −1 or 20 for W 50 ≥ 400 km s −1 ), and σ rms is the r.m.s. noise figure measured in mJy at 10 km s −1 resolution. These parameters are more thoroughly discussed in §3, as is the relationship between integrated flux and mass sensitivity.
Catalog Presentation
We present in Table 1 the measured parameters for 541 detctions, 451 of which are associated with extragalactic objects, while the remaining 90 are HVC features. The contents of the different columns are:
• Col. 1: an entry number for this catalog • Col. 2: the source number in the Arecibo General Catalog, a private database of extragalactic objects maintained by M.P.H. and R.G. AGC numbers, along with all other parameters, will be made available on our public digital archive site 1 and are listed on the NASA Extragalactic Database 2 (NED). Therefore, the AGC, while a private databasse, provides a single, unique identifier for these HI sources and their optical counterparts.
• Cols. 3 & 4: center (J2000) of the HI source, after correction for systematic telescope pointing errors, which are on the order of 20 ′′ and depend on declination. The accuracy of the HI positions, compared to the positions of the optical counterparts, depends on source strength. On average, the positional accuracy, estimated as the difference between the HI position and the optical counterpart, is about 18 ′′ .
• Cols. 5 & 6: center (J2000) of the optical counterpart matched with the source. No optical counterpart is listed for High Velocity Clouds. The position has been checked for each listed object and assessed using tools provided through the SkyView website, in addition to NED and the AGC. The quality of centroids is estimated to be 2 ′′ or better. One extragalactic object has no identified optical countpart. In the case of several other objects with a listed optical counterpart, a note explains an ambiguity, as alerted by an asterisk in Col. 14.
• Col. 7: heliocentric velocity of the HI source, cz ⊙ , measured as the midpoint between the channels at which the flux density drops to 50% of each of the two peaks (or of one, if only one is present) at each side of the spectral feature. Units are km s −1 . The error on cz ⊙ to be adopted is half the error on the width, tabulated in Col. 8.
• Col. 8: velocity width of the source line profile, W 50, measured at the 50% level of each of the two peaks, as described for Col. 7. This value is corrected for instrumental broadening. No corrections due to turbulent motions, disk inclination or cosmological effects are applied. In parentheses we show the estimated error on the velocity width, ǫ w , in km s −1 . This error is the sum in quadrature of two components: the first is a statistical error; the second is a systematic error associated with the subjective guess with which the observer estimates the spectral boundaries of the feature, flagged during the interactive assessment of candidate detections. In the majority of cases, the systematic error is significantly smaller than the statistical error; thus the former is ignored.
• Col. 9: integrated flux density of the source, F c , in Jy km s −1 . This is measured on the integrated spectrum, obtained by spatially integrating the source image over a solid angle of at least 7 ′ ×7 ′ and dividing by the sum of the survey beam values over the same set of image pixels (see Shostak & Allen 1980) . Integrated fluxes for very extended sources with large spatial asymmetries can be misestimated by our algorithm, which is not optimized for that category of sources. A special catalog with parameters of extended sources will be produced after completion of the survey.
The issue is especially severe for extended High Velocity Clouds that exceed in size that of the ALFALFA data cubes. In these specific cases, concentrations of emission are identified and the flux in these knots of emission are measured in the same way as extragalactic sources and included as separate entries in Table 1 . In general, this meant applying the same kind of S/N selection threshold as for the extragalactic signals, with the exception of the southern extension of Wright's cloud (Wright 1979) . This cloud extends into the region covered by Saintonge et al. (2008) and was discussed in that previous ALFALFA data release. The cloud has a significant velocity gradient over its full extent, from about -350 km s −1 / to -475 km s −1 , and is thought to potentially be associated with M33. Here, we have made a bulk measurement of the region of the cloud extending South of +26
• in declination, in addition to separate measurements of a selection of the brightest knots.
Generally, our measurements of HVCs are likely to be underestimates of the total size and flux, since we are not very sensitive to diffuse emission that may connect filaments and fill the most extended clouds. Detailed study of extended HI features and HVCs will therefore take place in a future paper. See Column 14 and the corresponding comments for individual objects.
• Col. 10: signal-to-noise ratio S/N of the detection, estimated as
where F c is the integrated flux density in Jy km s −1 , as listed in Col. 9; the ratio 1000F c /W 50 is the mean flux across the feature in mJy; w smo is either W 50/(2 × 10) for W 50 < 400 km s −1 or 400/(2×10) = 20 for W 50 ≥ 400 km s −1 (w smo is a smoothing width expressed as the number of spectral resolution bins of 10 km s −1 bridging half of the signal width); and σ rms is the r.m.s noise figure across the spectrum measured in mJy at 10 km s −1 resolution, as tabulated in Col. 11.
• Col. 11: noise figure of the spatially integrated spectral profile, σ rms , in mJy. The noise figure as tabulated is the r.m.s. as measured over the signal-and rfi-free portions of the spectrum, after Hanning smoothing to a spectral resolution of 10 km s −1 . The regions of the spectrum affected by rfi are identified, based on visual inspection by a member of the ALFALFA collaboration, in an early stage of data processing. These identifications are then tracked through the data processing pipeline, allowing affected spectral channels to be excluded from the calculation of the noise figure, as discussed in Giovanelli et al. (2007) . Prominent sources of rfi include the Federal Aviation Administration radar operating at 1350 MHz from the San Juan Airport.
• Col. 12: adopted distance in Mpc, D M pc . For objects with cz ⊙ > 6000 km s −1 , the distance is simply estimated as cz cmb /H • ; cz cmb is the recession velocity measured in the Cosmic Microwave Background reference frame (Lineweaver et al. 1996) and H • is the Hubble constant, for which we use a value of 70 km s −1 Mpc −1 . For objects of lower cz cmb , we use the local Universe peculiar velocity model of Masters (2005) , which is based on data from the SFI++ catalog of galaxies (Springob et al. 2007 ). The Masters (2005) peculiar velocity model results from analysis of the peculiar motions of galaxies, groups, and clusters, using a combination of primary distances from the literature and secondary distances from the Tully-Fisher relation. The resulting model includes two attractors, with infall onto the Virgo Cluster and the Hydra-Centaurus Supercluster, as well as a quadrupole and a dipole component. The transition from one distance estimation method to the other is selected to be at cz ⊙ = 6000 km s −1 because the uncertainties in each method become comparable at that point. In cases where a galaxy has a known primary distance, that distance will be adopted; when the galaxy is a known member of a group (Springob et al. 2007) , that group's recessional velocity cz cmb is used to determine the distance estimate according to the prescription just described.
• Col. 13: logarithm in base 10 of the HI mass, in solar units. That parameter is obtained by using the expression M HI = 2.356 × 10 5 D 2 M pc F c .
• Col. 14: object code, defined as follows:
Code 1 refers to sources of high S/N and general qualities that make it a reliable detection. These signals exhibit a good match between the two independent polarizations observed by ALFALFA, a spatial extent consistent with the telescope beam, a spectral profile clean of RFI features, and an approximate S/N threshold of 6.5. These criteria lead to the exclusion of some candidate detections with S/N > 6.5; likewise, some features with S/N slightly below this soft threshold are included, due to optimal overall characteristics of the feature, such as well-defined spatial extent, broad velocity width, and obvious association with an optical counterpart. We estimate that the detections with code 1 in Table 1 will be confirmed with follow-up observations in greater than 95% of cases (Saintonge 2007) .
Code 2 refers to the sources we call 'priors.' These are sources of low S/N (< 6.5), which would ordinarily not be considered reliable detections by the criteria set for code 1, but have been matched with optical counterparts with known optical redshifts which corroborate that measured in the HI line. We include them in our catalog because they are very likely to be real. There are 21 such sources in the present catalog.
Code 9 refers to objects assumed to be HVCs; no estimate of their distances is made.
Notes flag. An asterisk in this column indicates a comment is included for this source in the text below.
Only the first few entries of Table 1 are listed in the printed version of this paper. The full content of Table 1 is accessible through the electronic version of the paper and will be made available also through our public digital archive site 3 . The comments for those sources marked with an asterisk in column 14 are given here: 
Objects of Note
The catalog contains two objects worthy of some special attention. We report one non-HVC detection that cannot be confidently matched with an optical counterpart, as well as a peculiar High Velocity Cloud candidate detected at +84 km s −1 . Footnotes were made for each of these objects.
The first of these, catalog object number 449 (HI021617.2+252616; AGC 122913), has no discernible optical emission in publicly available images. Its spectrum is shown in the top panel of Figure 1 ; the dashed line represents the measured heliocentric velocity. Point-source HI emission is detected at 9768 km s −1 with a width of 73 km s −1 . The object's profile is very well defined, and its S/N is 10.8. There is a good match between the two polarizations recorded in ALFALFA, and we are very confident that the detection is real. Nevertheless, there are no known galaxies within 2 ′ , no identifiable optical emission to the depth of the DSS2 Blue images (this source is outside the SDSS footprint), and no continuum source or IRAS source counterpart, although the estimated B-band extinction in this area is ∼ 0.2 magnitudes (Schlegel et al. 1998; Burstein & Heiles 1982) . This source is a prime candidate for follow-up. Assuming that it is, indeed, an extragalactic HI source at this redshift, we estimate object 449 to be at a distance of 136 Mpc with an HI mass log(M HI ) = 9.56M ⊙ . Given the velocity width of the profile and this HI mass, we would expect the optical images to show a face-on spiral system. Despite the lack of counterpart, there is no compelling evidence of the 1665.401/1667.358 MHz doublet of an OH megamaser. ALFALFA expects to detect several dozen OH megamasers (Giovanelli et al. 2005) , which may explain some of the detections without optical counterparts; followup on candidate objects will be conducted by J. Darling (U. of Colorado).
Object number 362 in the catalog (HI011032.7+250559; AGC113843) is identified as an HVC, but it is found at a velocity of +84 km s −1 while the HVCs in this region are more typically found at heliocentric velocities near -400 km s −1 . Its spectrum is displayed in the bottom panel of Figure 1 , again with the dashed line representing the measured heliocentric velocity of the source. The strong source near 0 km s −1 is the HI emission of the Galaxy. Detected with a SNR of 11.2, and with no potential optical counterpart visible in DSS2 Blue or SDSS DR7, this source's identification as an HVC is further evidenced by its spatial extent of ∼ 10 ′ , though its narrow velocity width of 17 km s −1 is on the border of ALFALFA's detection limit. There is significant polarization squint, so we caution that this signal may be spurious and followup will be necessary to determine the true nature of this source.
Statistical Properties of the Catalog
We first compare our catalog to previous HI and optical measurements. A portion of this region was covered in the Northern HIPASS catalog (Wong et al. 2006) , which added an extension in the range +2
• < δ < +25
• 30 ′ . HIPASS finds only 6 sources in this partial region of overlap. A more fair comparison can be found in Giovanelli et al. (2007) , since the northern HIPASS extension fully surveyed the area of the Virgo cluster. While ALFALFA found a total of 730 HI detections in that region, HIPASS reports only 40. Of the 451 detections in Table 1 that correspond to extragalactic objects, 296 (65%) are new HI detections and 266 (58%) are altogether new redshifts. This result, which is similar to that found by Giovanelli et al. (2007) and Kent et al. (2008) in the highly-targeted Virgo Cluster region, demonstrates the failure of the "conventional wisdom" of targeted HI surveys. Blind surveys are key to uncovering the true distribution of HI in the local Universe, and the sensitivity improvements of this second-generation survey further reveals the distribution of HI-rich galaxies.
Of the 541 objects here, 90 (16%) are High Velocity Clouds, 430 (80%) are code 1 extragalactic detections, and 21 (4%) are code 2 extragalactic detections. The median distance of extragalactic sources in the catalog is ∼114 Mpc, with a median heliocentric recessional velocity of ∼7300 km s −1 for all sources and ∼8300 km s −1 for all extragalactic sources. The High Velocity Clouds in this region possess highly negative velocities, ranging from -460 km s −1 to a single, unusual positive-velocity cloud candidate found at 84 km s −1 ; -350 km s
is the median. The velocity width of clouds measured here is typically 25 km s −1 . Beyond the High Velocity Clouds, for which no optical match is made, there is one source in Table  1 with no optical counterpart listed.
Relative to the overall ALFALFA sample, this catalog contains a large number of high velocity clouds, totaling 16% of detections. This includes some large filaments of high velocity gas, as well as compact and isolated knots. Paper V , which surveys a region adjacent to this one, cointains a similar proportion, with 49 of 488 objects (10%) identified as high velocity clouds of as bright knots of emission within a larger cloud complex. The anti-Virgo region was previously known to contain many HVCs, such as Wright's Cloud (Wright 1979) . Braun & Thilker (2004) completed a study of gas in this area, and found high velocity emission covering a total of 29% of an 1800 deg 2 region centered on (α, δ) = (10 • , 35 • ) (J2000 coordinates). They identified ∼100 peaks of HVC emission with cz ⊙ ∼0 to -350 km/s. Their map of the regions explored here agree with our finding that there is a great deal of gas and structure at high velocities. By contrast, in the Virgo and Leo regions Kent et al. 2008; Stierwalt et al. 2009 ), the proportion of HVCs is smaller than 5% with a total of only ∼40 HVCs. A more thorough examination of the HVCs detected by ALFALFA and their distribution across the sky and in velocity space will be presented in a future paper. In particular, large and bright cloud complexes may require special data reduction, and compact, low-velocity width clouds may require a different source detection scheme.
In Figure 2 , we show the sky distribution of the catalog, in three different velocity bins, revealing hints of large scale structure. The foreground underdensity discussed in Saintonge et al. (2008) can be seen in the central panel, which includes sources with 0 < cz ⊙ < 3000 km s −1 , although there are some sources which appear at the low-declination end of the surveyed region. The source detection rate for this catalog is 3.3 sources per square degree. This is lower than the rate reported for previous ALFALFA catalogs in the spring sky Kent et al. 2008; Stierwalt et al. 2009 ) since these papers cover the Virgo cluster and Leo region, and thus we expect an overdensity in those catalogs. The bottom panel of Fig.2 shows the distribution of the High Velocity Clouds.
In Figure 3 we present the redshift distribution of the extragalactic sources as a cone diagram. In the top panel, we show the distribution for this catalog; the bottom panel displays the previously known optical redshifts for the same region of sky. ALFALFA's inability to observe sources near 15,000 km s −1 is evident in the top panel of this diagram. Note that the decrement of sources at high velocity is due both to this broad source of RFI around 15,000 km s −1 that makes ALFALFA blind to cosmic emission there, as well as to decreased sensitivity to sources with distance. While there is a clear relationship between the structure probed through previous work in the optical and the ALFALFA detections, it is also clear that ALFALFA's detections in this region provide a substantial new dataset of redshift information.
Figs. 2 and 3 also provide insight to the prominent local void in the foreground of the Pisces-Perseus Supercluster (PPS). Saintonge et al. (2008) report no detections in ALFALFA or in previous optical surveys between cz ∼ 1000 and cz ∼ 2500 km s −1 in a 2
• region centered on δ = +27
• in the range from 22 h 00 m to 02 h 00 m . In the analogous region here, we do find several detections in ALFALFA, although the previous optical detections in the bottom panel of Fig. 3 agree with the findings of Saintonge et al. (2008) . The void in the foreground of the PPS was reported by Haynes & Giovanelli (1986) (see their Fig. 2) , and while it is most prominent at higher declinations (+30 • < δ < +50 • ), the underdensity also stretches into +20
• < δ < +30
• and the regions reported in this paper and in Saintonge et al. (2008) . Figure 4 shows histograms displaying the main statistical properties of the catalog, including extragalactic detections of type 1 and 2. From top to bottom, the histograms represent the heliocentric velocity, velocity width, flux integral, S/N, and HI mass distributions. Fig. 4a reiterates the few signals found near 15,000 km s −1 , as well as the large number of sources found in this catalog beyond the HIPASS velocity limit of 12,700 km s −1 (Barnes et al. 2001) . As shown in the last panel, Fig. 4e , there are 8 sources with M HI < 10 8 M ⊙ , but all have masses M HI > 10 7.5 M ⊙ . This result is expected, since we find few sources very nearby, where ALFALFA is most sensitive to the lowest mass HI clouds.
Including this work, published ALFALFA catalogs to date contain 2,706 extragalactic HI detections over 653 deg 2 , or 9% of ALFALFA's total survey area. Other ALFALFA cata-logs include the Virgo Cluster region Kent et al. 2008) , the anti-Virgo region at a declination of 27
• , and the Leo region (Stierwalt et al. 2009) . A series of histograms representing the total ALFALFA survey thus far are shown in Figure 5 . This '20% ALFALFA Survey' sample includes this work as well as previous publications in the Virgo region, Leo region, and anti-Virgo region at δ = +27
• Saintonge et al. 2008; Kent et al. 2008; Stierwalt et al. 2009 ) and reduced data to be published in future data releases. Figure 5 thus represents all ALFALFA sources detected within the region of the sky having 22h < α < 03h and 24
• < δ < 28
• in addition to 07h30m < α < 16h30m and 4
• < δ < 16
• . This combined catalog of published and soon-tobe published sources includes 7,166 extragalactic objects coded as type 1, and 1,462 coded as type 2. Soon, the total publicly available ALFALFA catalog will surpass HIPASS in source counts.
Generally speaking, the sample presented in this work is consistent with the ALFALFA catalog as a whole, as summarized by Figure 5 . The velocity distribution in Fig. 5a has smoothed out much of the large scale structure, but in particular the Virgo Cluster at cz ⊙ ≤ 3000 km s −1 remains an obvious feature. Once again, the lower density of sources at large velocities is caused by a combination of our reduced sensitivity as a function of distance, as well as sources of rfi such as the FAA radar, which essentially leaves us blind to emission at 15,000 km s −1 . ALFALFA's sensitivity to sources at the Virgo Cluster's distance, where we can detect HI masses down to 10 7 M ⊙ , also extends the HI mass distribution (Fig. 5e ) to lower masses than the complementary histogram for this catalog alone (Fig. 4e) . Overall, the 20% ALFALFA Survey includes ∼300 sources with neutral hydrogen masses below 10 8 M ⊙ . The paucity of sources at low heliocentric velocity (and therefore small distances) in the +25
• catalog reduces the number of the lowest-mass sources detected, but as a whole ALFALFA has clearly demonstrated an ability to probe the distribution below 10 8 M ⊙ in the local Universe.
A comparison of Fig. 4d with Fig. 5d shows that the overall ALFALFA sample includes more sources with lower S/N than the catalog in this work. This can be explained by the difference in objects coded as 1 and those coded as 2, since objects with code 2 may have a lower signal-to-noise ratio as long as they have a corroborating redshift from optical data. In the Virgo and Leo regions, which have been well-studied and are covered by the Sloan Digital Sky Survey, there are therefore more objects with lower S/N and code 2, while the catalogs in the fall sky (this work and Saintonge et al. (2008) ) are mainly composed of objects coded as type 1.
With this catalog and its predecessors, ALFALFA continues to demonstrate its utility and success as a second-generation blind HI survey. With coverage now totaling roughly 9% of the final survey area and including ∼2700 extragalactic HI detections and many High Velocity Clouds, ALFALFA will soon outpace the first-generation efforts of HIPASS. These results will contribute to our understanding of the distribution of neutral hydrogen in the local Universe, the mass function, and the dependence on environment of galaxy parameters. For the first time, a cosmologically significant sample of HI sources, unbiased with respect to the stellar populations of host galaxies, will soon be available.
Fig.
1.-Top panel: The spectrum for AGC122913 (object 449 in the catalog, HI021617.2+252616). The dashed line represents the heliocentric velocity measured for this source, 9678 km s −1 . The source, which is not aligned with any discernible optical emission in publicly available images, has a velocity width of 73 km s −1 and a S/N of 10.8, so we are very confident that the detection is real. Followup work may better determine its nature. Bottom panel: The spectrum for AGC113843 (object 362 in the catalog, HI011032.7+250559). The dashed line represents the heliocentric velocity measured for this source, 84 km s −1 . This object is identified as an HVC but its velocity is not consistent with other HVCs in the region. The source is extremely compact and has a narrow velocity width of 17 km s −1 , • declination strip. The top panel shows all the ALFALFA detections presented here, while the bottom panel represents the galaxies with measured optical redshifts in the same volume of space. In each case, the number of plotted galaxies is reported. Note that due to RFI, ALFALFA is blind to cosmic emission between about 15000 and 16000 km s −1 . Fig. 5 .-Histograms of the total ALFALFA sample to date, including this work as well as previous publications in the Virgo region, Leo region, and anti-Virgo region at δ = +27
• Saintonge et al. 2008; Kent et al. 2008; Stierwalt et al. 2009 ) and reduced data to be published in future data releases. This total sample includes all ALFALFA sources detected within the region of the sky having 22h < α < 03h and 24 • < δ < 28
• . Plot includes HI detections with code 1 and 2 (i.e. excluding High Velocity Clouds): (a) heliocentric recession velocity in km s −1 ; (b) HI line width at half power (W 50) in km s −1 ; (c) logarithm of the flux integral in Jy km s −1 ; (d) logarithm of the signal-to-noise ratio; and (e) logarithm of the HI mass in solar units.
